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In order t o  meet these objectives a number of key document Elom ore required. i 
R! sha l l  trace these f10F7S with special cnphan2s on scheduling in the Apollo Progcamc 

1 

The focus on cost, schcdulc, aad tccl?iiica?- pcrfor:ilancc is depicted in Figure 1 

''The Blow of Pnfoxmati.on for i)cc.lsions CouryiderPqq All VarTnblcs €or Pr:o~rarns.~* 

Contractor reports, 02 course, arc iuputo to a l l  three voi ' inl~les  and reyiescnt the 

Icvel of fnput clo~est to cha ac"L1 work being poi-foriwd. 

systems have been 6cvcloped by EASB t o  track and monitor pezfomancc fn the areas of 

cost ,  schedule, and teclxzical pixformame. 

I 

Zn addieion, orher nar2,?gcLr 

The key docurileni: EL&-s required eo ~ c c t  these Lhrec measures oE perfoimnce 

vazy according t o  the aimis, ihovcvez tiicy a l l  ai'c rclatcd t o  coo inportant documents, 

Cho Apollo Project: Approval Document (PAD) and the Ayollo Program Cevelopmerrt Pion (PDF 
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7. 

8. 

9, 

10. 

Schedules indicat ing major fl ight dcvclogmcnt phzshg, launch dates and 

future major technical and nanagencnt decision points .  

Eesources inclurl2ui: both plnilned and approved rcsolii'ces for the program. 

Eanaaerneiit covering the organizotianol ass ig\> nmit8 for pragsm casl;z;. 

Controlllcd item. 

Schedules ( t o  the Eonth in the current year, t o  the nearese qun-tter for the 

next year, an6 by year thereaftex), 

OP il$Zciicst in 'ihis payer ai-e the official  NASA Flight 
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12, 

13n 

14. 

15. 

16 . 
17. 

The PBP is com~mcd of 17 sections os follor.rd: 
~. 

Program Xanagemeot 

Schedules 
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I 
t o  be used by rnaimgrrs i.i., xuwiing the pxogran ax3 its subsidiary projcx"c, the area 

of concern .in this paper is the schcdulfzg sgstcn and our discussion vi11 center 

. '  only on that. 

"To achieve the esk2blished missions arrd objectives of ehc Apollo Program, it 

fs csscntial that all program efforC be ur-dertaken on eSe basis  of apptovcd schedules. 

EA addition, it is imporrant that  there be a coo t i i i u in~  rcvicv process by which potent ia l  

problems can be identified, assessed, and characled t o  the  proper decision malting level. 

To th i s  end, tho Ap03.10 Program OEELce ~ a h a i a s  a schcdule system t o  rc2lcct rhe 

current approved schedules an6 she status of e f f o r t  againsz t'nese schedules. 

monthly Program Reviews are held t o  evalsaatc propess and t o  detcmfne correceive actions.  

Further, 

. .  
. 8  as required. 

The schedules dcvelapcd €or the program raiisc fern overall schcdules for lamches 

t o  detailed operating ;schedules. 

arclifcal within the organikalious Involved as depicted in 8it;;ure 2. 

The basis  f o r  a.pproviag t h s e  schedules is hier- 

!?he launch schedules 

are developed and aurihoilzed by &he Associate h5iiiaistrator of i?A% and the Associate 

AdmLn$stoator for rckmaod Space Pf%glit. The developssem of schedulcs fw controlled 

milcstones reste wfth the Apollo Program Director and his Ap~lla Program Control group. 

The mre detailed rtc%edulcs Zor particalar p;:ojects wi2hfn the ApoZlo Program are develop;_ 

a d  authorized by the Centef Wogxam Xawgcrs ~ i k o  m y  delegate thfs  authority t o  their  

project aamgezs. Fl.naIPy, the derailed opersof;.ins schedules are developed by the 

contraceors and sr$ocoiicrzcfx-rs -&o are pmvfdZr?g the hardmre and soflwre.  

Pbgusre 3 depicts t3e ApOl3.0 Schedule System Flov. At: the top Ic.vel, k?ASA 2s ai1 

agency develops the Pzojcct Approval I)ocmcnf aid along with  it the Official NASA Plight 

Schedule. At zhe m.xT ILwcer Icvd, the Of5icc 0-2 E'anned Space F l i g h t ,  The Apollo 

the next level wfthin OEJ?  is t h e  developinem OB schedules for controlled milestoims 
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APD-4 is the Apollo Program Schedule and II;trdmre Planning Guidelines and 

As such it: Uqil€Pfmenf:s. It: ot5p;j.aatcs in the Ap0210 Program Control Office. 

pxovedes scheduliw fnfonoat Lon for the Apollo Progiian Director, 

foz in MJD-4 is that a l l  f i e l d  centers arc to faplcncnt thc rcquiseraents oE the 

directive >fEectSvc wi th  the issuance dote and on a co;ztinuin;r, bzsin, thereafter. 

Tie acrhn called 

Tne 

gu-se 0.2 A P D 4  i o  t o  define the approved Apollo prox;'~~ schcdu'lc an3 hazdware planzirg 

guideline requkewits t o  be used as a baseline for de'iailed Apollo p'.'agran!mtng, 11 

fn aidstinn Eo discussin[ Che pwpoee, scope, procedures Tos change, and 

r*sponsib:lities involved in sekcciuliq at tho pjjagia mslnagzr level, ATXP-~J carries 

four at t c ,  :bent  8. 

Tho first a t t ~ c t ~ ~ ~ i f :  covcrs the Apo?.Io t -Xa~~~zd Lunar Laildtng Program Baseline Plan. 

X t  c%isct ibeo in mrrabh-e s igaificant devclopmnts sl%feceing the scheduling of  upcoming 

Zarwhw. 

launch complex assfgmeues are awnclerized as 13 Figure 5. 

Apol.10 Lauwh Reedinms Working Schedule s depicted in  pigwe P. 

Pay cbugeo €n the preccdhg directive arc highlighted. Xankare and 

The fPa2 atry  is the 

':he sccand attachment covers the ApoLlo schedule objectives, action required, and I 

deta ltcd working schadulcs. 

Leo acceleration or slippage of a series of ccqueatlal launches, rind provides speci- 

Eicn.:ions on hardware t o  be used for each of several upccnning missions. 

boorxer is t o  be mated ~12th a particular CSH r;ud particular LM io dcsigbated. 

addltion broad dfrectsvcs are given 88 t o  vMch f a c i l i t h s  are t o  be used in upcoming 

launches. 

$11 bav chart: fern, iudhafe t o  tho field centers the nctlvities necessary t o  provide 

integratton oe khe centera t o  neet  the launch date.  

T h i s  a " s & c l ~ ~ ~ t  COVCFP any changes in schedule objecbtves, 

Tl-i i t  is, which 

In 

Of particular imporeanco are the Haul.zch scheciulcs for u p c d n g  miasions which, 

An exalople is depicted in  Figure 8. 

The rhlird attmi milt covers tho Apollo hardVa+e qtT81ltrtie8 ani klentification. 

These requirements arc listed 'to provide foxward planning inPomtioii on which item on3 

hat mny of! each msr be provided for tha progrm. 
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HARDWARE AND LAUNCH COMPLEX 

: 

' LV CSM - 

SA-501 017 

SA-502 020 

SA-503 103 

SA-504 104 

SA-505 106 

SA-506 107 

SA-507 108 

SA-508 109 

SA-509 110 

SA-510 111 

~ SA-511 112 

SA-512 113 

SA-5i3 114 

SA-514 '115 

SA-515 $154 

SATURN V 
, *  

LM - 
LUT 

1 

. 2  

' 1  

__. 

LTA 1OR 

LTA 2R 

LTA B 

ASSIGNMENT SUMMARY . 
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t . .  

*. LAUNCH 
COMPLEX 
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3 2 
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PAD 

39A 

39A 

39A 

39B* 

39A 

39B 

39A 

SOB 

39A 

- 

~ 

39n 

39A 

39B 

39A 

39B 

39A 
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*Pad A will be backup to Pad B for AS-504 Space Vehicle, 
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CaZcgorlecd by 

i?pol3.0 cortsoflcd milestones. These are 

specific &xes $or coqlctioo, As wutiunod 

ewlier, a change in elme dates camot t c  becidcd By tiia ficld ccilter but must be 

ap;arwed at Hcadquaztcrs by the Apol’lo Pr03r;rm Eircctcwe 
12 milestones are aa Zollws: 

Esmplas  of such controlled 

PIS@ Controlled MiLcstoncts 

€Yd.iveZ C S l  107 to lfSC - AS-506 25 Jan. 69 
Deliver CSM 108 eo KSC -.AS-507 28 >%ob 69 
C ~ . ~ V W  CSt4 109 t o  ESG - AS-508 31 lby 69 
IklZver CW; 110 to RSC - As-509 31 ail. 69 

$sC Controlled Hileatones 

These coatrollad milestones arc but a few vhicb are represent& in the fourth 

w controlled milealone and the reoson why they nus2 be meC BO r h a ~  a launch w i l l  not 

be delayed. 

Thus gar we have traced tho key docmeut flms associated w i t h  scheduling fron 

the PAD, through the PIP, t o  UD-4.  

?.csols of &mil. 

Sn ;I 4:eries 02 volumes rtad boolca as EolEhm: 

Each carxics thc schedulitq 1Xtdn to mote specific 

At: the center level additional schedules ape developed and publinked 
13 

l2 Ibid.,  AttachP,uii: I) 

l3 Apo’llo Program ncvelopxcnt Plan, pp. e&., p. 2-4. 

I 
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represents tho Love1 l Schedules Smary. 12 inchdes 

hardvaro qumtit ics ml deliveries rcqufred t o  silpporl 

launch sc'tiedules , 
the Iamhcs,  and 

individual mission charts for launches schedulcd within the f o l h w h g  year.  

Volume ZI represents tho schedules associatad : 7 i t ! 1  kho spacccmfl: at  lmls 2, 3, and 

4. These levcls correspond t o  pxojcet @pacec;eatFt), p r i m ~ y  qrotcms (LH, 

CSbS) enb suborilinatc systens (reizction control system, cavtwonmetlral control 

systen, electrical system, ctc. 1 respcctiucly. 

Volume ZIT is campcscd o f  four books (as og the January 1966 PDP). Theao include (1) 

the Saturn Z, (2) the Saturn XB, (3) rho Saturn V, and (4) enghos. All 

scheduloo covw projects, primary systems, and subordinate s y s t e m  (levels 2-41 

V o l m e  V covers schedules on mission operatiow, fl ight opcrations, a d  ground opera- 

thml ~ t i p p ~ ~ t  fligh2 C ~ O V  o p ~ ~ a t i o i t t .  

Velum VPP covers schedules for construction of facilities and ia  divided into 6 books 

Eor the follovtng: (I) aSC, (2) FesgC Es-t-vFlPe, (3) ?SPC Xichcud, (4) 

EfSPC MZsslss ipgi  Tese Facility, ( 5 )  XSC, and ( 6 )  ZSFC various othex locations. 

Yolume VIIE COWL% schedules for space vehicles at EX. 

Each of thaoa volumes courazlas dagana o f  ochodules in bar chart Eom, Tbe 

level oE detail represented in tttesc volmcs is such that t 5 a  kcy Cntsfaces 02 centcr 

con.trolled milestones and he;ztaguarcerr; miZcstorre3  are evident. 

nunher of supporting miLaatoncs are LiaCod eo pzov%dc planning and control v i s i b i l i t y  

€or the de tcr propan nransger and h i s  project mauagars. These support€% milestones 

can bo changed at the ceatcr level and arc fhcrofiora the dynamic €actors which can 

bo manipulated by cezi'scr mnagcrs0 

Sn addition a large 

From th i s  point on, the level of detail iu scliadullng is deCerm5ned within the 

pl&nts of the ccmtractm*s and subcontractors in accorclaace with M-SA paocedurea for 

supplying schedule iufoprcarzi on, 

PO ingorm xaamgcrs of schedule status and provfde a mechanisiu Ear naking and 

transmitting schedule dccislons, 

d l 1  not be elaborated upon at thia posknt. 

Ari elaborate &miback nctrmrt has been developed 

!this nemrk is discussed in Working Paper 15 and 



Tho Z i r s t  l cvc l  it; thc statcxent OB cbjccixivcs; 'ifiosd goals or targc'is tovard 

Thc scconcl levc:! cocccc;r.s tile fornulotion which tho orgnukcition directs f t o  offoztn. I 

of polfcios or guides t o  action l;o rcach ~ I i c  abjcctivcs, 5:hc c'nird Icvc3. involves 

action in Gccoxd t.;i'th the polictcs,  
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the orgmication developed, aad the resources assenbla@, the enrirc operation can 

ba put into mozlon tk.Soug'n the issuance of ordcrs via authority channels established 

7211 an orderly hierarchy, 

Controlling mlSe8 that the resu2ts baing achieved are compared to  plans and, 

when deviations occur, the rnanagczs are held accwntnhle for their results. If the 

rcsu.ts are unfavorable, cher: Q COU'L'S~  of action is initiated t o  acquire results more 

in  ronfomance with the oxiginal plans. 

This brief desczt2ption of the classical os tradFtional approach to  managencat 

lrzp; out in  skelatat 2om the basic elemeats involved in the management of most 

o:c,anizaeions. The emphasfs vi11 vary frorr, one f i x m  to another and tho nethods nay 

'.ry d80. 

r-here they are going because they are 80 busy getting there. 

cirections as orders to subordinates, others r e l y  on persuasion to  x h i w o  results. 

Some meagers plan easefully, others rarely take time to chink through 

Some managers g i v ~  

::me firms have elaborate control mehaaisns iAi3.e ochers are managed and controlled 

thy ()gut feel. 
, 

Pile purpose of setting gorth the traditional approach is eo oomblish a €tam 

of reference for the m;znagenrent process as Pe applies in pro$act mnugBmQsnt, particu- 

larly with reference t o  the Apollo Prograa. Za this progocm a ~anagmcnt process has 

been established which i s  composed of five parts, called management system elements. 
14 These basic elements are as f o l ~ o w :  

1. Bequiraents Definition 
2. Requirents Amplification and &.planentation 
3. Xanagment SnEomation and Communicatior? 
4. tlsnagement Decision Process 
5. Review and Evaluation of Management EfEectivencss. 

This approach to manapment changes the focus 05 managerial activftfcs as 

coupared to the tradlkfonal or classical approach. fn project management heavy 

emphasis is placed an planing and control. The thoroughness o f  planning for a space 

mission surpasses that &only found in 5nduseTy. In addition the level of detail 
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t o  which pfanaing is camfled out is far =re specific than i s  found in  mst € i s m s .  

Perhaps the moot cignifEZcant: diffezcncc is the heavy coxern  in Apollo program 

mmqpment with the question of interrelationships among ac t iv i t i eo  or fnterfncas as 

they are coxmaonly tagged. 

t o  accomplish a launch. 

Ohme field centers, sevexal prhc contractoxs, and hundred6 of subcontractors must 

fit together to achieve D launch, it beeones apparent why interface mnagcment is so 

cxiticel in management system design. 

4 

Zn Apollo such iu'ierface planning and control i s  essential 

When cmv consfders that the activities 04 headquarters, 

The apy~aach Eo control 2s also more dc2ailed and thorough than is commonly 

encountered in industry. 

ctmnges. 

configoration management. 

papma, 

EslhSA are designed to yiald pherimenal levels oE reliability. 

This is partlcularly evident: i n  the management of hizrdw&re 

An elaborate r;ssnagement system is used t o  control these changes hm 86 

This subject 2s treated An another series of working 

in additioa t o  d08e control over changes, quality control pracelces in 

Assocfarcd with t%e emphasiia on planning and control in project  nianqpaent an 

eqwl consideration i s  given to decision d i n g  and the mamgenoent information syoteru 

whizh supporte the dceieion makers. Just as canplax hardware production, assembly, and 

testing nust be iategratcd for a succoes~ul Inuilch, so also w s t  the decisions made 

a l l  of the organkmtions involved t o  iriteg-zatad. 

TO grasp the general raauagement h t l l ~ ~ w c k  within which scheduling activities 

take place we shall brSefZy examhe each of theso five basic elements of the Apollo 

Program mauagement sys cuiu 

loopa, and tho 2uucEl.cnis of these elmento appears in  Pl3ure 10. 

A schematic depicting elzo organizational levels 8 feedback 

-:nition 

"The 1Eirr;t necessary step of the mmzgcneiie process is the deEiniPlon of the 

p ~ ~ & r a m  xequiremxtts. 

Cor program mnntigoment actions and provides the criteria against which p-zogram 

pracesses and changes cre evnlzratcd," 

These rquirwents form the bnsellne that lays the foundation 

15 

- .  

, P o  4-4 
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The requiremats established for tho program are divided into thrae broad 

categories; miinagemenr:, technical, and mission,. 

are considered, 

caniiguraeinn rnanngcmnf , dtata nanagement , funding and aaiipwer reqtriremnts , 
logistics, facil it ies,  and activation of launch oftc faci l i t ies  and equipment. 

Within management, several areas 

These include progzam axmqpxiaent, schedules, procurcmcnt nanageaent, 

Within tlac technical area consideration is givert to reliability and quality 

aswT4nce, technical description and systcmim engiueeriq, the test  program, and 

safety. 

Within the m f s s i o n  area, plans tatmi: be made and xequirenents established for 

mission operations and mission training. 

their subareas in Pigur-e 11. Note that all of the areas have thrcc dimenaims of 

efificient project management involved with ahem; peryLomance, cost, and schedules, 

Tne planning acrivfties in  each of these axas which y ie ld  the bas$c requircmnt8 

for the program involve considorstion oE these elwee variables and a balance of 

TI2cso three broad arcas are depicted d t h  

such considerations in the development of requirements. 

Of interesg i n  the area of scheduling are several documents which have been 

established. 

how scheduling should tak4 place. Over t h  other mheduling plans have evolved 88 

the complex situations requiring PERT yielded to lass complex schdultng systems,. 

A related document i s  ehe Program Schedulfng rrnd Review Xadboo'le (SMZ) whlch is 

desfgned to establish requiremints for aehcdule status reportingo 

One of those i s  the NASA PERT and Campanion Cost System whLch specifies 

A codhg stntcturo Bas been ostabPished to provide for uniform identification 

This sork breakdm structure, sand classif icetgon o€ the work breakdown strmtuze. 

5n turn, defines which act ivieies  will b e  separated out for schcdul~ng attention. 

$Is0 involved in the maxqpenl: roquircments definition area ore key management 

requirments documam. 

Ikcment (PAD), che Apollo Program Developmnt Plan (PDP), and the Apollo Program 

?shedtale and Haxbre Planning Guidelines and Requirements (APD-4 aeries), 

00 these docrnenta is described i n  the preceding section of this paper with emphasis 

These documents include the Apollo Project Approval 

Each 
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. ; ,  
on their  role in schodulfng. 

becomes clear that it: W+Y~IX a l l  or" the aan;rgcr;lcnt, technical, aud ntosion areas 

depicCe4 in Figure l!ls not just the scSiedul?x++; area. 

By scamfag the contents of the PIE, Iiwever, it 

Other docmentation in the area of esra'olishing managcnacnf: requfrrcncnts arc 

procurement documents , contract: work etatentent: s, arid varioun Agollo schcdules 

documents. 

but h8vhg relevance to  scheduling is the ~ F 2 o p m  Operat5ns Plan (POP). 

relationship of these docmentavithin rIrc NASA organization is portrayed i n  Figure 12, 

A xelated document, associate6 with the financial s ide of management, 

The 

Requirements I\raplificat?.on and Xml>Xeugnta?fon 

*%equixements bplmentation is the p;'occss of converting requircmenta into 

assignments whkh dlrcct: people t o  ace, schedules t o  be met or developed, and funds 

t o  be comtttcd withfn the constraints establbhed with respect t o  pexfomance, CCB t 

and schedule. 16 

The tequitemnta amplification and hpleztatotfon element of cha Apollo Program 

ma~~cmaat system, in affect, is the parallel to the "directing" function of  

trsdieional n t a ~ a g e  theorye 

iesunnce 13fyp1Eem, the we of contracts and letters of technical direction, action items, 

It iwolves the following: the us8 of the NASA 

and actual &y-by..rtq? direetioa. 

The NASA Sssrrance system i s  a requirements i~plomeiitorfon modla. *This 

eysrttm i o  used by all organizntfonol elemuts of WiSA Headquarters t o  prumlgate 

managemeat issuances gweming matters within their delegated authority, 

bauances are written c m i c a t i u n s  that pracrZbe, escablf-ah or define policy, 

or~anizacisn, math&, procedures, or guQdelines; or that contain infomation ssoential 

t o  effective administration of programs; oz tltae contoin authority or in€ormation that 

2fwagenent 

mst be formally pnoscd dmm through the various argmization levelct. The folh~tfr~g are 

pLfA Policy Directha are used €or sll statanants of policy. 



General 
Management 
Lcvel 0 

Office of Manned 
Spiacc Flight 
Lcvel 0 

NASA Mgmt. 
Issuance System 

Apollo Project ~ 

Approval Document 

I 
+ 

Apollo Program Apollo Program 

Plan Plan- 
Development Operating 

. .  

Ayollo 
Program 
Offlcc 
Levc4 1 

I 

Apollo Prcgr;im 
Gchcdule and * 

Hardware ,Planning 
Ouldellnsa and Rcqulrcmontr 

Apollo 
Schedules 
Docu men& 

4 

i 
? 

# .  . 

. '  

I 

Work 
Prca kdow 
Structure 

Procurement 
Pocumcnts 

Conlracts 
Work 

Statements . 
. .. 

v 
. .  

Apollo 
Key /Non-Key 
Documents. I 

Key Management Requirement Documents ' 

. .  r . .  

c 



I !&SA HanagemenC ~ S t i ~ ~ ~ ~ ~ t n ~ s  are uscd t o  2nplemcnt: procatlures and inEarnMtfon 

of varying levels of detail and o€ EL contbuing natuse. 

I EASA Notices are used by mnagement for 5ssuance of infomation of a temporary 

or one-cime nature. 

date of issw and in no caGe fs fi: more tkan one year E r a  iscue date. 

@npleroenteay Mm-uals axc uscd when syeciEically authorized by the Deputy Associate 

Ordinarily, such conplemntary manuals are 

P!ormally, canccllatfon occurs within s ix  noaths from 

Administrator €or Adr&iintration. 

authorLeed only when there is Q large mount: of mterisl of h2ghlp specialized 

nratter. 1117 

Although the NASA issu-e cystem provides the vehicle for direction within NASA 

a second important elewnt am requiremen2s implmentation as it affects those organi- 

eat5oas outsSde rho agency tS the scrfes of  contzacts and letters of technical directiono 

ltContracts and associated work statements are a part o f  ths requirmen~s baseline and 

deE,ra the scope of uor?? t o  be pet2omed. 

instruments of implenentet%on and contractozs prepare detailed work plans t o  meet the 

contzcct oequ%r~ments. 

con%ractiug oOficoa are the roean8 ot d d t q  to  or de’ler5ng from, OF waclifying the 

requirements baseline establisaficd by the contract. 

EcxevcT, once contracts are sigiiod, thay bocorae 

;Letters o f  technfcal direction transmitted through the 

I8 

Action items are designed t o  eapli€y and hplement requirement8 for the variety of 

task forces srhich operata dttting ‘ihe life cycle of a program, Format dlreccion, the 

lost item, is tho commonly uscd authorisation €or change of specific requira~enta. These 

areas are depicted in Figwe 13. 

Ihnaaemene Xnforniatioa a d  Comamicat Pon 

ZQ efficiently menag- a task as compluc 88 the Apollo program with so many people 

iavolved and dispersed mer such a wide geographgc area it is necessary t o  develop an 
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elaborate mannguaant inErsmtion system. 

all relevant data for dec5sz;ictx-s but it must also do it m$itdly, 

of such a aystem tzitbin NbSA is the infa-matfon system amocfoted w i t h  Ole control 

of R epace mission. 

Not only m s t  this systcn capture 

me best exam$'ie 

t e  involves cmuniccatfans bemeen i<SC and MCt fnforrratfon 

to aad from the spacecraft. A l l  of th is  occttrs 5u real t h e .  An cquotly tmportant, 

bur: lese dramatk system I s  that which has been dcvolopcd for Apollo prop= Edrregenent. 

"Visibility dunand8 both effective conmunfcatton and close aorking rola~Aanships 

This raquiros the esablishwcat of logical reporti* between all management lWel& 

and communicat%on requhaumts to €ulfill. defined ir.formiilon needs that tell hew we12 

each area of the proa;ram is baing nanaged and how each area is progressing against 

the baseline plan.1' 

"A numbar of technique8 arc used in Apollo to insure that acrual and potential 

p r ~ ? % k ~ s  in tt~h-ikd perfozmaace, C o s t ,  ~ n d  s&eduIe are quickly aud accurately idenkified 

and brought t o  the nl;tention of the propar l a e l  of nanagcoent for solution or decision. 

Ln o program os large arid complex as Apallo, it: is obviously Impassible for  one individual 

to kmw the exact 6taEu8, in detail, o f  a l l  tho activitfes throughout th0 proprn. 

2s why the work breakdm structure k a such an Sqor8ant management weqa%remnt, 

permits &e total task eo be broken down into magaablc portions and r w ~ ~ b l ~ i t p  and 

authority eo be asoignd to cmpctm:f individuals. Apollo iuanaigment inlormation and 

communication relates t o  tho mrk breakdm.m stsructuce and is handled in an integrated 

a d  djlsciplined manner t o  provido individuals ag each level or" a;xmagemnt the vis ib i l i ty  and 

data needed t o  direce a d  control the portton og the total program undex theix cognizance. 

1 M s  

It 

1119 

The type of feedback d f c h  provides this v i s i b i l i t y  includes reviews, reports, plans, 

specijXcazlons, directives and instruction, statcmen2s of work, and pernonal liafsoa. 

Thae forms oE feedback p';ovicIc the standarclo and me2sures of performance WWI which 

managers can make thoae decisions whbh are required t o  keep the programmovlng successfully 

w., pp. 4-26-27. 
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I ' toward its objectives. Tho relationship of these factors is shown in Pigma 14. ! 

Vhe b w e  of the Apollo ~ a x a g a i i t  infomatlou and communication element with 

respect t o  EotxaaX ducuamtntion is the Apolllo Data Management S y o t e ~ ~ .  

of Apollo Data ESanageuwnt is that it gets the =&!$IC data t o  the right person at: tho 

right time for the right: cast, 

i s  systematically acquired and the people who need it: get it by the srost direct means. 

Furthenitore, in clearing house style new information needs arc met, old ingomation needo 

continue t o  be satisfied and when QQ longer requized ore pusged. 

The basic concept , 

Additinnally, ~ n l y  the minimum essential information 

,120 

Although tho Apollo Data l4hnagement System provfdcs a vehicle for accomplishing the 

above ends, it should be rccognieed that for eSecC2ve project management there is no 

seal substitute Eor bfomat ion  sources wh5.ch are dizccr and rclcvant t o  the particular 

mmgep involved in a deeioion. Tnese infcmtifiorr channels cannot always bo formalized 

because they axe eubgect t o  change t l ~  critical problems change. 

genccaily develop a8 eL2eceiva fnfofinaZ kifwriction chmncls terueea &e person with 

the treed eo h o w  and Chose &o caa pmvide aceurace, fixst-band inSormation. 

For thfa ro88on they 

"BequifePlants dofhttloa and implePPantoESon vrLthfn the 8egmant;s of tho wozk brrdcclcwn 

structure nnd the constraints of cost, schedule, and por%oumance causa people to perfam, 

funds t o  be committed, and resuurces to be allacatcd. 

commicntion system 8ssures that the right data gets t o  rho right people at the right 

time t o  provllde visibtlfky at a l l  levels oE roniqp3ncnt: such th3t the managasteat deciaion 

The mtmagunent infoxmation curd 

process may then be effectcd. The management decfsion pt.oceaa i s  the Eourth and most 

important: elemeat a€ the Apollo management spten, 

In rho decfsfon process tn idustsy  a aeries of sequential steps are Ur,uaY.3p involved 

as bollows: 

1. Identification o f  Q psciblem 

2o Ie_id., p. 4-30. 

21 fbid., Qe 1-37, 
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--tion managers atriv0 for  ef ficicncy and productivity, mnrlccting manage~s 

sW2ve Eorir kwrezraed sales vohme, a d  ffnanclcl riramges Zoolc t o  increashg returns 

on h v ~ b o e n t s  t o  name but 8 few og the facto;rs corssidered. 

priorities oftaa result fn oubopthizazion for the Pirm as s whole as each functional unit 

etrfvas eo acbhve 2ts ouds. 

These diffetmwxs in 

In NASAs ~ O W V O P ~  Itl: is essential that all Iiianagers be cognizant of the primary 

prforftfea 2or the progxnn ;rad 

prior it fes, 

dcctsfotts recogakfng the rank arb* L of Ohwe 

%e basic NASA policy VeBardiog m o ~ e d  %l.isfie 5s that nothing be done that wU.1 

compronise the balance between crew safety and xetoofon slicceas, with crw safety bo&* 

tk0 primary considoracioa. 'Lhfs policy fa expscls~od in  the original Apallo specifications 

'The primary considerat&.cns which must: ba tre2gkdi fn the de5ign and 

fxplesaentation of the Apollo systh are I t r e d  oelaw in ordor'of 

r~cscending prrfotfty: 

(Re 

be 

Crew Safety and ' C f & & S u c ~ e s s .  

shall  be the prSm;rry cmsFderat5m in eke destgn of the syetemr. 

Crew safety L d c P b d  08 the soh w t m h  of a l l  C r 8 V  merPbere 

crew safety and mission SUCCBSS 

01 not the dss5on 5s caraplotad. 

safe return of a l l  cm.7 members after a ltmr knding. 

Schedule. Acccmplisk~enc of a manncd lunar landing miosfon SUI ear ly  

as possfble, but: before tho end of 1969, is a naclona'i objective. 

Design approacfrm and decisions ahal l  be n a b  in recognition of 

chis objective but not at the expense of conZidence in crew aafey  

02 miesion SUCCOSS. ' 

E%m.iarr SUCCEES is daained 88 the 

Th€s policy has been and coatinues to  be the gu2diw principle gor decfs3oW in the 

, 
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' of h c s e  factors include: the type OC contract, dizdiculty in dosigo and manufoefur0 af 

b m a ,  p l w o  02 devc?.lop!rx!nt, and dependency on other eontractor ar govemmnr 

techiqueo utilized by dSf€euent M A  ccntexs ;rad contractors. %aereZore, it  is nor 

absofute one-to-cm basis. A CompatiMe technique of aascssing competence 9s utilized 

=se indicee h d W c e  which centers and contractors are d : e d  of schedule, on 

2s Did . ,  p. 4-54. 
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These reviws and -2rtations scrve t o  ovezccme a number 0% potcnthl  pzotlem in 

the area of scheduling. 

about events far downsisem in the future. 

schcdulea, the cmubtte cffect Over Cime csm be sfgnlficant dqpees o f  schedule 

slippage. 

sxquired t o  gee the job done on the. 

Thcsc problem stem Etlpm z hunan tcndoricy not t o  gee excited 

Yec by overlooking minor slippages in today's 

The reviews ac-me to maintaiu tho ueceeoary schedule d i e c i p l h  and a~4arenass 

Ib€d po 4-58. 


